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d? d
—y+2—y+9y20083t y(0) =

(0) = 0
a2 y(0)

1
2

1 1
y = §e_t cos(2v/2t) + : sin(3t)



Homogeneous Solution

1
Yn = ie_t cos(2v/2t)

7 2
t



Particular Solution

1
Yo = sin(3t)




Homogeneous Plus Particular Solution

Y=1Yn+Yp

/\




Now, let’s solve the general case:

d2
ky = cos~t
Y=Yn T Yp
_ Bt _ Bt
Yyp = ae” 2m coswt + be” 2m sin wt

Vamk — 32

2m

where w =



To get the general form of y,, use the annihilator of cos~t to
convert (mD2 + 8D + k) y = cos~t into a homogeneous equa-
tion:
(D2 - 72) (mD2 +B8D+k)y= (D2 - 72) (cosvt) =0
Substitute y = e
(7“2 + 72) (mrQ + Br + k:) =0

The solution of r? 4+~? = 0 will give us the particular solution.

Yp = c1 coSyt + cosinyt



Substitute y, = ¢1 cosyt+ca sinyt into my”’ + By’ +ky = cos~t
to determine the correct values of ¢; and cs.

Yp = c1 coSyt + cosinyt

/ —

Yp = €27y cosyl — cy7ysinyt

Yy = —c17” cos vyt — cpy” sinvt



Substitute y, = ¢1 cosyt+ca sinyt into my”’ + By’ +ky = cos~t
to determine the correct values of ¢; and cs.

ky, = c1k cosvyt + caok sinyt

By, = cafy cosyt — c1fysinyt

my! = —cymy? cosyt — comy? sin yt

p



Substitute y, = ¢1 cosyt+ca sinyt into my”’ + By’ +ky = cos~t
to determine the correct values of ¢; and cs.

ky, = c1k cosvyt + caok sinyt

By, = cafy cosyt — c1fysinyt

my! = —cymy? cosyt — comy? sin yt

p
my, + Byp + ky =(c1(k — m~?) + c287) cos vt
+ (—5701 + o (k — m’yZ)) sin vt



Substitute y, = ¢1 cosyt+ca sinyt into my”’ + By’ +ky = cos~t
to determine the correct values of ¢; and cs.

ky, = c1k cosvyt + caok sinyt

By, = cafy cosyt — c1fysinyt

my! = —cymy? cosyt — comy? sin yt

p
cosyt =(c1(k — m~y?) + caB7) cos vt
-+ (—5701 + Co (k — m’y2)) sin vyt

Solve for ¢; and co



(k - m72) c1 + Bryco =1
—Bver + (k — m72) co =0



(k - m72) c1 + Bryco =1
—Bver + (k — m72) co =0

k — mny By

€1 = 212 2.2 €2 = 22 2.2
(k —m~?)" + B2y (b —m~?)" + B2y



(k - m72) c1 + Bryco =1
—Bver + (k — m72) co =0

k—mny By
C1 = Co —=

(k—my2)2+ 8292 (k—m2)® + 22

= ae_f_rfb cos wt + be_f_;b sin wt + ¢1 cos vyt + ¢o sin vyt
Y Y Y

Please note that this solution assumes (k — m72)2 + B3%9% #£0



